Peptide mimics of two pneumococcal capsular polysaccharide serotypes (6B and 9V) protect mice from a lethal challenge with Streptococcus pneumoniae.
Anti-polysaccharide immunity is a key facet of protection against several bacterial pathogens. Problems exist with current polysaccharide vaccines and alternative strategies that deliver a protective response are needed. We have identified immunological peptide mimics of type 6B and 9V pneumococcal capsular polysaccharides that could be used as vaccine antigens. Peptides mimicking antigenic properties of serotype 6B capsular polysaccharide were obtained from a phage-displayed peptide library expressing dodecameric peptides, using a human monoclonal antibody (Db3G9). A murine monoclonal antibody (206, F-5) against the serotype 9V capsular polysaccharide identified three peptide mimotopes from the dodecameric peptide library and one from a random pentadecameric peptide library. In ELISA, binding of 206, F-5 and Db3G9 to phage displaying the selected mimotopes was significantly inhibited by type-specific pneumococcal polysaccharide. Peptides were conjugated to keyhole limpet haemocyanin and were used to immunise mice. Two peptides, MP13 and MP7, induced specific anti-6B and 9V polysaccharide antibodies, respectively. Mice immunised with MP7-keyhole limpet hemocyanin or MP13-keyhole limpet hemocyanin conjugate were significantly and specifically protected against a lethal challenge with pneumococci of the appropriate serotype. This study provides strong in vivo evidence that peptide mimics are alternatives to polysaccharide vaccines.